WHAT IS CLAIMED IS: 



1 A lateral tVansistor comprising'- 

a semico^ctlr substrate of the first conductivity type; ^ 
a buried regiol of the^econd conductivity type dispensed ^said^ 

. 'semiconductor substWe; . . j/^'V a 

^ ...a uniform base rkon of the second conductivity type disposed (on>aid 
first buried region; \ . ^ ■ a 

^' a plug region of VhV ^^^^^d conductivity type disposed in said 

^ 10 uniform base region. th\p^g region protrudes from a top surface of said 
uniform base region so aU^each to said buried region, 

first and second maA^ctrode regions of the first conductivity type 
□ disposed in and at the top \urface of said uniform base region; and 

^3 a graded base region oAhe second conductivity type disposed in said 

15 uniform base region, encloWg bottom and side of said ^^-t mam 

0 electrode region, the graded \ase region has a doping profile such that 

1 impurity concentration decreLes towards said second mam electrode 
region from said first main elecWe region, 

wherein a combination of sa^ uniform base region and said graded 
i U 20 base region serves as a base regiolsj 

k 2 The lateral transistor of ^m 1, wherein said second main 

electrode region is formed in a rin\ shape, configured such that said 
second main electrode region surroun<l^ said graded base region. 

3. The lateral transistorV^«m 2. wherein said second main electrode 
region is formed in a rectangul^Mg shape. 

4 The lateral transistor of claim 1, further comprising a base 
30 contact region disposed in and at a top surface of said plug region. 

5. The lateral transistor d£ claim 2, further comprising a base wiring 
contacting with said base contalrt^gion. 

A semiconductor integr^ circuit including a lateral transistor, 
the lateral transistor comprising: 
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a semiconductorVubstrate of the first conductivity type! 
a first buried reXn of the second cor>ductivity type disposed on 
said semiconductor substr^e; 

a uniform base regioXfthe sea.nd conductivity type disposed on said 

, 5 first buried region; \ j • 

a first plug region of tL second conductivity type disposed in said 
uniform base region, the first lug region protrudes from a top surface of 
said uniform base region so as t^ch to said first buried region, 

first and second main #ode regions of the first conductivity 
10 type disposed in and at the top suLce of said uniform base region; and 

a graded base region of theXsecond conductivity type disposed in 
I- said uniform base region, enclosing bottom and side of said first main 

electrode region, the graded base reVion has a doping profile such hat 
P impurity concentration decreases to^rds said second main electrode 

f IS resion from said first main electrode reWon, , j j 

I Therein a combination of said unif\m base region and said graded 

f base region serves as a first base region \ said lateral transistor. 

is 7 The semiconductor integrated circuit of claim 6, further including 

% 20 a vertical transistor, the vertical transistor comprising: 

O a second buried region ofthe second conductivity type disposed on 

said semiconductor substrate, the second buried region serving as a part 
of a third main electrode region of said vertical transistor; 

a drift region of the second conductivity type disposed on said 

25 second buried region; j „„.^j ;„ oaiH 

a second base region ofthe first conductivity type disposed in said 

"""'T fourth main electrode region of the second conductivity type 
disposed in said second base region. 
L 8 The semiconductor int^graU^uit of claim 7, further compnsm^ 
Sf connecting wiring connecting sai^nd main electrode region with second 

C base region. ^ 

35 9 The semiconductor integrated circuit of claim 7 further 
comprising an element isolation region disposed between said uniform 
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base region and said drift region 
electrode region is formed in a 



10. The lateral transistorXof. claim 7. wherein sa.d — ^ m-^ 
electrode region is formed in ^ shape, configured such that sa.d 
^ second main electrode region sur9^unds said graded base regxon. 

claim 10, wherein said second main electrode 
r ring shape. 
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, 11. The lateral transist( 
region is formed in a rectang 



10 12 The lateral transistor of claim 7. further comprising a first base 
contact region disposed in and at a top surface of said first plug regxon. 

®> 13 The lateral transistor of claW2. further comprising a first base 
^ P wiring contacting with said first basl^ontact region. 
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semiconductor integrated circuit 



diffusion region of the second 
• substrate of a first conductivity 
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14. A method of £abricatin|| 
comprising: 

selectively forming a firs 
conductivity type on a semiconduc« 

growing an epitaxial layer of t^f eoond conductivity type on said 
first diffusion region so as to make s^^^ difi^sion region a first 

""'^"'rercLly diffusing impurity atoYof the second conductivity 
type so as to for^first plug region of t\i second conductrvxty type 
from a top surface of said epitaxial layer sucijthat a bottom of sa.d first 
plug region reaches to said first buried region,\\ 

selectively diffusing impurity atoms ofW second conduct vrty 
type so as to form a graded base region of the sUnd conduc mty type 
^m the top surface of said epitaxial layer, a \U^ral pos.t>on of the 
Sed base region is separated from the lateral\Lition of sa.d fi.st 
plug region and a vertical position of the graded bas^eg.on .s separated 
Lm the vertical position of said first buried regioS^^he graded base 
.egion has a doping profile such that impurity concen\r^t.o„ dec:«ases 
towards peripheral region from central region of the grad|d base region. 

forming a first main electrode region of the first c^Wctmty type 
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5 said epitaxial layer. 

16 The method of claiA 14, further comprising selectively forming a 

.miconauctor ^reTLJ the lateral 

10 position of the second diffusion J ^j,^ it^^ial 

position of said f.stdi«us.^p.w^ e.^^ ^^J^ 

layer makes sa.d second -^'^^J^^j ^ ^^.^^ electrode region, 
second buried region serving as\aWrt ot a tmra 

the epitaxial layer. V\ 

, J f 1 ^r,, 1R fuAher comprising forming a fourth 

surface of the second base region. Vy 

J <• 14 furtherVcomprising forming a silicon 

18. The method of claim 14 J impurity 

o.ide film on the ^ ^ ' e oX saL first main electrode 

rZte" r rime diffus^V .inaow formed in said 

silicon oxide film. 
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selectively diffusing 
J^ion and said forming 
urface of the graded 



19 The method of claim 14, wherein 
impurity atoms so as to form the graded base\ 
the first main electrode region in and at the to^ 

"^^^"rdr:tr*e smcon o.ide film on \. V surface of the 

^"""^tS the diffusion window in the silicon o^de fUm; 

implanting impurity ions of the impurity a^msW the second 



conductivity type through t| diffusion window, 

annealing the semiciductor substrate so as to form the graded 
base region up to an interXdiatediffusion depth of the graded base 

"'""implanting impurity io^the first conductivity type through 

the diffusion window! and \\ . ^x.^ fivcf 

annealing the semicondu\\or substrate so as to form the first 
main electrode region and to driv^,^ the graded base region deeper than 
the intermediate diffusion depth. ^ 
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